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yet virtually it may be said that there is known to man an instance of mutual transformability, in either direction, between every two known forms of energy. Some of these phenomena are rare and obscure in occurrence, while some are of every-day familiarity. All in all, they cover an exceedingly diverse field of intricate natural action.
It is next to be noted that the identity of heat as a mode of mechanical motion originated from and rested upon, until recently, nothing more than this mutual trans formability. When the mechanical equivalent of heat was once determined exactly, the identity of their natures was considered proven. Yet it is merely because the transformations between heat and work are so much more familiar than those between the other forms—or perhaps because they are the most familiar of those capable of exact definition, which electrical, radiant and biological energy are not—that their identity was foreshadowed so long ago and is now adopted with so little question. It was more than two centuries' ago that Robert Boyle intimated the identity between heat and work. It is more than one century since Count Rumford proved the fact qualitatively, and almost quantitatively, upon a large scale. It is almost half a century since Joule proved it quantitatively and exactly. And yet, in this entire history of the progress of the idea of the identity between heat with work, not one bit of evidence has been adduced which is more conclusive than the universal mutual transformability of the two.
But a belief in mutual identity thus supported must extend as far as does mutual transformability, viz: to any and all combinations of enefgy-forms. Such evidence has to-day accumulated, for chemical and electrical energies, far beyond that existent for work and heat in either Boyle's or Rumford's time, if not also in Joule's. Their equivalence has been brought into the circle with the accuracy which was attained for heat only in Joule's hands. As to radiant, biological, sociological and celestial energies, no units for their quantitative measurement exist, and therefore coefficients of equivalence are of course impossible; but the instances of their mutual transformability, apparently with quantitative conservation, are multiplying daily in familiar experience.
It is also to be noted that even those coefficients of equivalence which have already been determined rest upon transforms- total intensity into any one form, there may appeare degradation.00,000,000,000 solar systems had been met, after II X IOIT years had elapsed, that all of the original radiation from our sun would have ceased its continuous existence, and been either reflectedow, as well as to Mr. Burgess:
